Brain Tumors

I. Brain tumors are a collection of space occupying growth within normal brain tissue. In general, tumors may be benign or malignant, depending on aggressiveness and extent of growth. In the brain however, any mass may potentially prove to be fatal. Brain tumors belong to one of three types: A) origination in brain tissue, B) within the skull cavity but not associated with neuroepithelial tissue, and C) metastatic tumors. In adults, two-thirds of primary brain tumors arise from structures above the tentorium (Supratentorial), while in children, two-thirds of brain tumors arise from structures below the tentorium (infratnetorial). Overall, the majority of brain tumors are metastatic in origin, representing about 70% of all brain tumors (primary intracranial neoplasms= 30%)

II. Primary Brain Tumor and Incidence

Characteristics and Tx

i. Others: 40-45%
	Meningioma (25%)
	Common in adults, and most common in middle-aged (F>M), a benign tumor. It is derived from the arachnoid, and attaches to the dura. They rarely invade the brain. Small meningiomas may be followed radiologically. 

Tx: surgery, external beam or particle radiation

	Acoustic neuroma (10%)
	“Schwannoma”, arise from Schwann cells of Cn VIII and V. Strongly associated with neurofibromatosis 2. Presents as progressive ipsilateral unilateral hearing loss; may also manifest as tinnitus, vertigo, facial weakness/numbness.

Tx: translabyrinthine surgery (+radiosurgery for larger tumors) Benign but always taken out.

	Pituitary adenoma (10%)
	Benign, and are associated with syndromes of increased hormone secretion (prolactin, FSH/LH, GH, ACTH, TSH). Tx: Transphenoidal Excisional surgery, appropriate medical treatment

	Metastatic Carcinoma
	Higher prevalence than primary tumors; 15% of all persons with cancer (80,000 total) have symptomatic brain metastasis, an additional 5% have spinal cord metastasis. Highest rate in those aged 35-70. In up to 10%, brain metastasis is the first manifestation of systemic cancer, and in 30%, no primary cancer site is ever identified. See below

	Craniopharyngioma
	Benign brain tumor; arises from remnants of Rathke’s pouch. Typically causes visual and endocrine disturbances. Endocrine abnormalities.

	Germinoma
	Most common in 20s, located at pineal and 3rd ventricle regions. May be benign or aggressive, causing hypothalamic-pituitary dysfunction (diabetes Insipidus). Tx: surgery, focal radiation

	Dermoid Cyst
	Benign, cystic, located middle at the cranial fossa, suprasellar region, or cerebellopontine angle. Arise from embryonic epidermal tissue. Tx: surgery

	Primary Cerebral Lymphoma
	B-cell malignancy that occurs in immunocompromised states, and is associated with Epstein-Barr virus infection. CT and MRI will show ring-enhancing lesions. Tx: glucocorticoid, high dose methotrexate/cytarabine, whole brain irradiation. Prognosis poor, and dependent on degree of Immunosuppression and extent of CNS dissemination (<3 months if AIDS-related vs. immunocompetent, around 24 months)


III. Primary Brain Tumor and Incidence

a. Glioma (50-60%)

	Glioblastoma Multiforme
	A grade IV astrocytoma, the most common adult primary intracranial neoplasm and the most clinically aggressive tumor. Median survival is 5-12 months

	Astrocytoma
	A common adult tumor, it follows a protracted course. May be located in cerebral hemispheres, cerebellum, brain stem, or spinal cord. Tx: surgery (often not resectable)

	Ependyoma
	Common in children (<20y.o.), and typically derived from 4th ventricle epithelium, In adults, are found in lumbosacral spinal canal. Tx: surgery (total excision often not possible), external beam radiation. Causes hydrocephalus because it obstructs canal

	Medulloblastoma
	The most common brain tumor in children. Most frequently occur in the posterior fossa in adults and children, as well as 4th ventricle. Tx: surgery, chemoradiotherapy

	Oligodendrocytoma
	15% of all gliomas; slow, benign course. Tx: surgery is usually preferred


IV. Metastatic Tumors

	Primary tumor site
	Percent

	Lung
	21%

	Breast
	9%

	Melanoma
	40-60%

	Lymphoma, mainly non-hodgkins
	1%

	GI tract- colon cancer
	3%

	Genitourinary tract- rectal ca
	11%

	Osteosarcoma
	10%

	Head and neck
	6%


· The lung is the most common source of brain metastasis. Cancer that originates in the lung (primary Bronchogenic cancer), as well as cancer that has metastasized to the lung can both metastasize to the brain.

· Overall, cancers that metastasize to the brain are lung, renal, colon, breast, and melanoma. They’re highly perfused with blood and travel to brain
· Melanoma has a greater propensity to metastasize to the brain than any other cancer

· Breast cancer commonly metastasizes to the skull or brain, but usually not to both

· Prostate and ovarian caner, and Hodgkin’s disease rarely metastasize to the brain

· Germ cell tumors and thyroid caner, although relatively uncommon, have a propensity to metastasize to the brain

· Brain and spinal malignant tumors rarely metastasize outside of the CNS, but may within

· Metastasis may also occur to the meninges of the brain or spinal cord, known as leptomeningeal metastasis (meningeal carcinomatosis)

· Tx: aimed at palliative care, as brain metastasis renders a poor prognosis

· Glucocorticoids and antiseizure medications are used, as well as surgery (to prolong life), whole brain irradiation, chemotherapy, and gene and immunotherapy are all modalities used to improve survival

· Treat cerebral edema with dexamethasone and other steroids

· Epidemiology: Primary malignant tumors

· Incidence: 17,000

· Mortality: 13,000

· Children: 2nd most common cause of cancer death

· 1st is leukemia

· Etiology
· Ionizing radiation

· Immunosuppression

· Inherited: neurofibromatosis

· I (Von Recklinghausen’s Disease): benign associated cutaneous palpable rubbery peripheral nerve tumors (neurofibromas); associated with pigmented café au lait spots and iris hamartomas (Lisch nodules) (chromosome 17)
· II: bilateral vestibular schwannomas (chromosome 22)
· Cancer

· Symptoms
· Asymptomatic 

· Systemic symptoms: weight loss, malaise, anorexia, fever

· Mental status changes

· Emotional lability

· Personality changes

· Intellectual decline

· Depersonalization

· Memory loss

· Seizures- new onset seizure over 35 y.o. is brain mass
· Headache 

· Ipsilateral, diffuse with progression. Early, typically upon waking, then waking the patient from sleep. Daily; relieved with head elevation, worsened by coughing, bending, straining, sudden head movements, recumbency

· Change in headache pattern, or new onset headache in older person

· Hallucination/illusions

· Visual disturbances- all three make up acoustic neuromas
· Hearing loss/deficiencies

· Vertigo

· Tinnitus

· Disequilibrium

· Nausea

· Vomiting

· Cranial nerve deficits

· Gait abnormalities

· Focal motor and sensory deficits

· Related to endocrine involvement

· Signs
· Unremarkable

· Papilledema

· Cranial nerve deficits

· Hydrocephalus

· Contralateral motor and sensory deficiencies

· Weakness and hypotonia

· Alteration in mental status

· Memory deficiencies 

· Asteroeognosis

· Ataxia

· Balance deficits and incoordination

· Upper motor neuron deficits: long tracts of spinal cord

· Hyperreflexia/spasticity/ankle clonus

· Babinski’s sign present

· Positive Romberg sign

· Positive pronator drift

· Atrophy

· Hoffman reflex- flick third digit- you will get a contraction of thumb and index finger (uncontrolled)

· Differential diagnosis
· Ischemic or hemorrhagic CVA

· Subdural hematoma

· Tuberculoma

· Brain abscess

· Toxoplasmosis

· Diagnosis
· CBC with differential

· BMP

· Skull X-ray

· CT scan

· MRI

· EEG

· Lumbar puncture

· Nuclear imaging: positron emission tomography

· MRA

· Biopsy

· Treatment
· Corticosteroids: dexamethasone

· Osmotic diuretics: mannitol

· Anticonvulsants

· Surgical excision

· Ventricular shunting

· Radiation

· Chemotherapy

· Palliative care

· Appropriate referrals: neurosurgery, oncologist, neurologist

· Complications
· Herniation

· Temporal lobe uncus through tentorial hiatus. Causes CN III palsy, midbrain, and PCA. Clinically, this causes ipsilateral pupillary dilation, coma, Decerebrate posturing, respiratory arrest

· Cerebellar tonsils through foramen magnum. Causes compression of the medulla, leading to cardiovascular and respiratory arrest

· Brain abscess

· Progressive focal/global motor sensory abnormalities
